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Mathematics and Science.Zoology.01
ArissaMercer
Southwestern Oklahoma State University
The effects of behavioral interactions on the feeding habits of amphipod species
Species that use the same area and resources present a paradox for understanding species coexistence.
This is especially true for cryptic species because they are phenotypically similar. This study examines
three cryptic amphipod species (Sp. A, B, and C) in the genus Hyalella and how competition affects food
preferences. Feeding habits of amphipods may be altered by interactions with other amphipod species by
exploitation (one species being better at finding and using resources) or interference (physically excluding
competitors). Species B is a better competitor than species C which are better at avoiding predators.
However, we do not know the mechanism by which species B outcompetes the other species. We
hypothesized that species A and C will use high-quality algae patches when alone and that species B will
displace species A and C. Species were placed together in arenas containing foraging patches varying in
algal content. Our results showed that species A and C spent more time on low-quality patch with species
B, but species B was not dependent on the presence of species A and C. This study gives greater insight
into the role of interspecific competition in shaping resource use and patterns of coexistence in nature.
This study gives greater insight into the role of interspecific competition in shaping resource use and
patterns of coexistence in nature.

Mathematics and Science.Zoology.02
IsabellaHadley, CaitlynBucher
Tulsa Community College
Studying the Effects of Sodium-Based Bait on Oklahoma Wildlife at Tulsa Community College
Sodium based bait has the potential to attract specific orders of animals, providing an opportunity to study
these orders more closely. Animals require salt and can withstand high concentrations if fresh water is
available. While physiologically necessary, excessive sodium chloride runoff is dangerous for wildlife and
the environment. The purpose of this study was to test if Rodentia, Didelphimorphia, and Carnivora orders
would be attracted to bait that contain higher levels of sodium as opposed to baits that contain less
sodium. A motion-sensor camera was placed at the Southeast Tulsa Community College nature trail which
includes a bottomland hardwood ecosystem in northeastern Oklahoma. Eleven bait types that varied in
sodium concentrations from 0% to 2% were used throughout this study. Of the 502 capture trapped
organisms visiting the camera trap in 30 days, 29% were Rodentia, 22% were Didelphimorphia, and 16%
were Carnivora with 33% visits from &#8220;other&#8221; vertebrates. &#8220;Other&#8221;
vertebrates included birds, turtles, and unidentified organisms. &#8220;Other&#8221; vertebrates and
Rodentia appeared in the traps less often with greater concentrations of salt present in bait. No significant
correlation between sodium content and sightings were found in Carnivora and Didelphimorphia. Next
steps include data collection of number of species and number of sightings with a series of varying
concentrations of the same bait paste in the same geographic location.

Mathematics and Science.Zoology.03
MatthewLarson
University of Central Oklahoma
LeConte&#8217;s Sparrows Co-Occur with Yellow Rails
The Yellow Rail (Coturnicops noveboracensis) is a small, secretive bird species that within the last decade
has been found to winter in southeast Oklahoma in the Red Slough Wildlife Management Area. This bird
is a species of conservation concern across its breeding range, but due to its reticent nature it can be
difficult to determine if this organism occurs in an area. The objective of this project was to determine if
the LeConte's Sparrow (Ammodramus leconteii) could be an indicator species for suitable habitat for the
Yellow Rail. During the fall and winter of 2018/2019, we conducted field surveys at Red Slough Wildlife
Management Area, Sequoyah National Wildlife Refuge, and the Texas Gulf Coast to search for these two
species. Using the collected presence data, we created an occupancy model in R using the unmarked
library. Our study sites had a 75.9% occupancy rate for LeConte's Sparrows, while the occupancy of Yellow
Rails was 53.6%. Our sample size is small, but this suggests that LeConte&#8217;s Sparrows may be a
useful proxy for the presence of Yellow Rails in a given damp field, although LeConte's Sparrows may
potentially occur in areas that are less suitable for Yellow Rails.

Mathematics and Science.Zoology.04
JenniferProphet, AmyHofeld
Southwestern Oklahoma State University
Timing of Avian Migration Onset Through the Oklahoma City Area 1995-2017 Using NOAA Weather Data
Avian migration timing and duration may be linked to large-scale climate patterns and reflect shifts in
average global temperatures. The National Centers for Environmental Information (NCEI) provides an
archive of NOAA weather radar data scans occurring every ten minutes dating back to 1995. Our primary
data of interest are 1) reflectivity and 2) radial velocity. Aerial density and flight direction were collected
for available years and compared to global temperatures to examine seasonal migration effects. We used
KTLX (OKC) weather radar data to determine time, duration, intensity and direction of seasonal avian
migrations. Fall migrations began in September and spring migrations in March between 1995-2017, while
the global average temperature steadily increased by 2.358 &#778;C. Fall migration trended toward later
onset dates, while Spring migration trended toward earlier. Fall migration onset exhibits a stronger
positive relationship with temperature than spring, potentially because inter-year March temperature
patterns vary more than those of September. Ground truthing of radar data using eBird sightings revealed
large-scale migratory events into Oklahoma during the second week of the fall migratory period.
Comparatively, in spring migration there were constant departures from the region over the first five
weeks of migration. This continuous rate of departures over time may also contribute to the weaker
relationship between migratory onset and temperature in the spring.

Mathematics and Science.Zoology.05
BaileyKephart
University of Central Oklahoma
Occupancy Model for Wintering Meadowlarks as a Proxy for Yellow Rails in Southeastern Oklahoma
Yellow Rails (Coturnicops noveboracensis) are a secretive rail species that winter in marshes along the
Eastern and Gulf Coasts of the United States. In 2008, a wintering population of Yellow Rails was
discovered in the damp grasslands of Red Slough WMA in southeastern Oklahoma. Due to their reticent,
nocturnal nature, Yellow Rails are difficult to survey. However, we have noticed that Eastern Meadowlarks
(Sturnella magna) often co-occur in fields with Yellow Rails. We hypothesized that Eastern Meadowlarks
may act as an indicator species for the presence of Yellow Rail. We conducted monthly surveys in fields
at Red Slough WMA and Sequoyah NWR survey sites beginning in October. We surveyed the units by
slowly dragging a rope with noise-making bottles across the field, flushing out species of interest. We
recorded each Yellow Rail and meadowlark flushed, and then conducted an occupancy model with the
survey data using Program R. We found that Eastern Meadowlarks were present in more fields than Yellow
Rails, with Eastern Meadowlarks occupying 0.751 &#177; 0.217 of the fields surveyed, while Yellow Rails
occupied 0.526 &#177; 0.268 of the fields surveyed. There was only a weak correlation (phi = 0.13) with
observations of Eastern Meadowlarks and Yellow Rails. This indicates that Eastern Meadowlarks may not
necessarily be the best choice as an indicator species for the presence of Yellow Rails.

Mathematics and Science.Zoology.06
AmberLemons
University of Central Oklahoma
Sedge Wren Occupancy Modeling for Species Indicator
In recent years, Oklahoma&#8217;s wintering population of Yellow Rails (Coturnicops noveboracensis)
has declined, with a dramatic population crash since 2010. Because Yellow Rails are nocturnal and
secretive, it can be difficult to assess whether they occur in an area without time-consuming nocturnal
research. We have noticed that damp, grassy fields that contain Yellow Rails also frequently contain Sedge
Wrens (Cistothorus platensis). Therefore, we hypothesized that the Sedge Wren could be a potential
indicator species for the Yellow Rail. We engaged in monthly surveys staring in October 2018 for these
species at Red Slough Wildlife Management Area and Sequoyah National Wildlife Refuge. Surveys were
conducted at night using the rope drag method in order to flush the nocturnal rails. Any Yellow Rails
and/or Sedge Wrens spotted were then caught, banded, and released. We conducted an occupancy
analysis on the resulting data using the unmarked package in R. The occupancy rate for Sedge Wrens was
0.789 &#177; 0.236, while the occupancy rate for Yellow Rails was 0.526 &#177; 0.268. There was only a
weak correlation between the observation of Sedge Wrens and the observation of Yellow Rails (phi =
0.35). Sedge Wrens appear to occupy a wider range of habitats than Yellow Rails, and so we feel that the
use of Sedge Wrens as indicator species for Yellow Rails would not be an effective method to identify
potential Yellow Rail habitats.

Mathematics and Science.Zoology.07
AustinJones, ChrisButler
University of Central Oklahoma
A Comparison of Yellow Rail Habitats in Southeastern Oklahoma and Costal Texas
Yellow Rails (Coturnicops noveboracensis) typically use wet meadows near the Gulf Coast of Texas and
other southern states in both inland and salt marsh habitats during the non-breeding season. Yellow Rails
have been observed wintering in southeastern Oklahoma for at least a decade and during 2008/2009 the
density was comparable to the density in Texas. However, the population crashed after 2010, and there
have been 92.5% fewer Yellow Rails found annually at Red Slough WMA in McCurtain County from 2011
to 2018. In contrast, no changes in populations wintering along the Gulf Coast have been reported.
Changes in habitat suitability due to succession are the suspected cause. We took vegetation
measurements under the BBIRD grassland bird sampling protocol at several of these sites and compared
the results to measurements taken in Texas. The presence of Yellow Rails in Oklahoma and Texas was
positively correlated with the number of stems at 10, 20, and 30 cm as well as the amount of green cover.
However, fields in Texas with Yellow Rails had significantly more stems at 20 and 30 cm in Oklahoma. We
suspect that the decline in rails wintering in Oklahoma may be linked to changes in the number of stems
at 20 and 30 cm. We propose adopting a more intensive habitat management plan for certain sites at Red
Slough with the goal of restoring the habitat to something similar to freshwater sites in Texas.

Mathematics and Science.Zoology.08
DaniWhiting, ZachJones
Southwestern Oklahoma State University
Overwintering Raptor Perch Locations and Types in Southwestern Oklahoma.
Overwintering raptor species use a variety of hunting methods and perching types to search for prey in
the agricultural landscape surrounding Weatherford, OK. Our primary objective was to identify species
preferences for perch types (primarily a range of power transmission line pole sizes and materials, as well
as pole density) and landscape context (tilled, non-tilled pasture, woodland, man-made structures other
than power poles) near hunting locations. Two 48-km routes were sampled beginning in fall 2018, one
north and one south of Weatherford, OK. Preliminary data show the following trends: American Kestrels
(Falco sparverius) used wires between poles most often; Red-Tailed Hawks (Buteo jamaicensis) did not
indicate a preference for perch type; juvenile Bald Eagles (Haliaeetus leucocephalus) were observed in tall
trees; and Northern Harriers (Circus cyaneus) were only seen in flight. Additionally, all species used areas
with little to no presence of man-made structures other than utility poles. Species&#8217; differences in
hunting methods and perch types may mitigate competition for common prey items (rodents) the winter,
and the presence of utility poles may support increased abundances of some species&#8217; populations
beyond what would otherwise be possible. These preliminary data indicate that both American Kestrels
and Red-tailed Hawks may benefit from the presence of utility poles and lines.

Mathematics and Science.Zoology.09
DavidBass
University of Central Oklahoma
An Examination of the University of Central Oklahoma Natural History Museum: Caribbean Aquatic
Invertebrate Collection
The Invertebrate Section of the University of Central Oklahoma Natural History Museum (UCONHM) hosts
a large and diverse assemblage of specimens, including the Caribbean Aquatic Invertebrates Collection.
This special collection contains specimens collected by David Bass and several colleagues, beginning in
1990 and continuing through today. These invertebrates were encountered in a variety of aquatic habitats
including ponds, lakes, reservoirs, streams, rivers, springs, caves, groundwaters, and phylotelmata
throughout the Caribbean region. Most specimens have been identified to the genus level while others
have been identified to the species level. To date, almost 400 collections have been made from 16 small
Caribbean islands, resulting in 231 taxa being documented. Species similarity comparisons between the
pairs of islands revealed the greatest values occurred with islands in close proximity to each other and
having similar terrain. Dominant groups included arthropods and mollusks. Most of these collections
represent the only research efforts examining the aquatic invertebrate fauna on many of these islands,
thus, making this collection quite unique. Specimens are often loaned to other researchers for inclusion
in their studies. In addition, more than 20 publications have resulted from specimens deposited in this
collection.

Mathematics and Science.Zoology.10
JenniferStaggs
Southwestern Oklahoma State University
Micro-Islands in Oklahoma? Species-area relationships in lichen invertebrate communities.
Species-area relationships are well studied in many ecosystems, especially islands, and consistently show
an increase in species richness as the area increases. Species-area curves generally show an increase in
species richness as area increases until the regional species pool is exhausted. We examined species-area
relationships in lichen invertebrate communities to deepen the overall understanding of these less
studied micro-communities. We hypothesized that lichen patches would display the same species-area
distribution trends documented in other isolated communities, such as islands. Lichen samples were
collected from three trees on the main campus of Southwestern Oklahoma State University in
Weatherford, Oklahoma. Five lichen patches were randomly selected from a similar location on each tree.
A perimeter measurement and sample of each lichen patch was obtained. The samples were hydrated,
then agitated to expel the organisms from the solid matter. Each patch was individually examined under
a compound microscope, documenting morphospecies and abundances. We discovered that the speciesarea relationship of lichen communities did not produce the classic sigmoidal curve. Species accumulation
in lichen invertebrate communities may not be governed by the same underlying processes as other
isolated communities.

Mathematics and Science.Zoology.11
Nicolette Strauch
Southwestern Oklahoma State University
Evolutionary consequences of anthropogenic environmental change: the effects of nutrient pollution on
sexual selection in amphipods
Sexual selection is a powerful mechanism of evolutionary change in populations. Sexually selected traits
tend to be expensive to produce and thus are expected to be very sensitive to poor environmental
conditions. In this study, we looked at patterns of sexual selection in amphipods in genus Hyalella (small
crustaceans). The populations studied are found in natural lakes in Pennsylvania. The lakes vary in levels
of nutrient pollution due to differences in surrounding agricultural land use. Samples of both mating pairs
and single amphipods were collected from each lake. We focused on two sexually selected traits:
gnathopods (claw-like appendages) and antennae. We predicted that patterns of sexual selection would
differ across lakes because of differences in the availability of nutrients used to build expensive mating
traits. Our study will provide insight into how human impact can cause changes in the environment, which
affect environmentally sensitive traits. This research can potentially fill gaps in current knowledge about
evolutionary implications of human impact on natural population.

